Our aim was to examine how lowincome families' financial burden related to caring for children with special health care needs (CSHCN) is associated with variability in the generosity of state Medicaid and State Children's Health Insurance Program (SCHIP) income-eligibility criteria. Our general hypothesis was that poor and near-poor families (defined here as having a household income at Յ200% of the federal poverty level [FPL] ) who lived in states with more generous public benefits would experience lower financial burden, controlling for family demographics, the severity of their child's conditions, and the affluence of their state of residence. We tested this hypothesis by using data from the 2005-2006 National Survey of Children With Special Health Care Needs (NS-CSHCN) and state-level measures of Medicaid and SCHIP income-eligibility standards.
CSHCN use more health care and related services than typically developing children, which increases the likelihood of high financial burden. 1, 2 Financial burden has been operationally defined for a previous 12-month period in 3 different ways: whether a family had any health expenditures related to the child's special needs; absolute burden (actual expenditures); and relative burden (amount of expenditures relative to income). [1] [2] [3] High absolute burden is associated with poor child health, being black or Hispanic, being uninsured, and having high family income and socioeconomic status (those who have more, spend more). [1] [2] [3] [4] High relative burden is associated with poverty. Poor families spend a larger proportion of their household income compared with nonpoor families, although they spend less in absolute dollars. 2 Financial burden varies significantly among states as well as among families. 3, 4 State variability in mean burden could be a result of differences across states' populations. States with healthier populations might have lower mean burden because they require less care. However, Shattuck and Parish 3 found that families with similar demographic and child-need characteristics had widely different financial burden depending on their state of residence; state mean annual absolute burden ranged from $562 to $972, and mean relative burden ranged from $14.5 to $32.3 per $1000 of household income after controlling for a range of child-and family-level factors, including child health.
State variability in financial burden could also be a result of differences in the extent of public supports, most notably Medicaid and SCHIP. Families who live in states with more generous benefits might have lower financial burden, especially low-income families targeted by these programs. Indeed, financial burden in families with publicly insured CSHCN is lower among those with public insurance. 3, 5 However, we are unaware of research that has examined the simultaneous contributions of child-, family-, and statelevel policy factors to variability in financial burden.
Understanding whether Medicaid and SCHIP buffer the financial burden of low-income families raising CSHCN is important for several reasons. First, these families spend a disproportionately large share of their limited income on their child's care. 2 Second, state Medicaid and SCHIP policy decisions are modifiable. States have considerable leeway in determining program funding and eligibility. 6 Third, Medicaid and SCHIP policies affect a substantial number of children. SCHIP enrollment in June 2007 was ϳ4.4 million children, 7 and ϳ1 in 4 children are insured through Medicaid. 8 Fourth, advocating for adequate funding of Medicaid and SCHIP is a top priority of both the American Academy of Pediatrics Division of State Government Affairs and American Academy of Pediatrics state chapters. 9 Ranking states on malleable policy factors and related family outcomes can help target finite advocacy resources more effectively. This issue is especially salient given that the SCHIP program was reauthorized in February 2009. This reauthorization permits states to cover children in families with an income of up to 300% of the FPL. Fifth, information about the associations between family financial burden and public insurance can help clinicians better understand the challenges that face children's families. Sixth, these findings can help advance our conceptual understanding of the linkages between political context and individual health, which are often discussed but seldom investigated. [10] [11] [12] [13] [14] Finally, we hope that these findings will stimulate and inform further research into the connections between state policies and child outcomes.
METHODS

Data Sources
Child-and family-level data were drawn from the 2005-2006 wave of the NS-CSHCN, described elsewhere in this supplemental issue of Pediatrics. 15 States' Medicaid and SCHIP incomeeligibility guidelines were drawn from the National Academy on State Health Policy. 16 State median income values for families with children were drawn from the Annie E. Casey Foundation. 17
Sample
We focused our study on low-income families, whose incomes were at Յ200% of the FPL. Our final analytic sample included 17 039 children from the NS-CSHCN. Table 1 describes these children and their families. We excluded 506 families for whom information on out-ofpocket costs was missing.
Measures
Dependent Variables
Three measures of financial burden were based on NS-CSHCN questions that asked families to report how much they paid during the previous 12 months for their child's medical care: $0, $1 to $249, $250 to $500, $501 to $999, $1000 to $5000, or $5001 or more. The definition used for medical care included out-of-pocket payments for a variety of health-related needs including copayments, medications, special foods, and durable equipment but excluded insurance premiums and reimbursable costs.
The first dependent variable was whether the family had any expenditures. The second dependent variable (computed for families with expenditures greater than $0) was a 3-category indicator of the amount of absolute burden: $1 to $249, $250 to $500, or $501 or more. The third dependent variable was a 3-category measure of relative burden (total expenditures as a percentage of family income): less than 1%, 1% to 3%, or more than 3% of income. This latter measure was created by using a multistep process. First, we transformed the survey's categorical measure of expenditures into dollars by using the midpoints of the first 4 strata. For those who reported $5000 or more, we used the median out-of-pocket health expenditure for CSHCN who had more than $5000 in expenditures from the 2005 Medical Expenditure Panel Survey ($5920). 18 We obtained a measure of families' median household income through direct correspondence with the National Center on Then, we calculated a measure of relative burden as the ratio of dollars spent on care to income. Finally, we created our 3-category relativeburden indicator from the burden/income ratio.
A categorical variable, rather than the burden/income ratio variable itself, was used to model relative burden, because neither income nor burden were themselves available, only intervals representing ranges in which each participants' income and burden fell. The thresholds of less than 1%, 1% to 3%, and Ͼ3% were selected, because exploratory analyses demonstrated that the models did not run successfully with more than 3 categories, and nonlinear models of categorical data perform better when the dependent variable is balanced.
Individual Covariates
Covariates included an indicator of household income relative to the FPL (income Ͻ 100% or between 100% and 200% of the FPL); binary indicators of the child's race (white or nonwhite, which included children reported as being black, Asian, multiracial, Native American, Aleut, or Pacific Islander) and Hispanic ethnicity (yes or no); child's age, mean centered within each state; parent's high school drop-out status (yes or no); parent ratings of the severity of the child's condition (minor, moderate, or severe); and the stability of the child's needs related to his or her condition (needs are or are not stable). Finally, measures of insurance coverage and service participation included: child participated in early intervention or special education services regulated by the Individuals With Disabilities Education Act; child was ever uninsured in previous 12 months; child had public health insurance only; child had private and public health insurance; and child was currently uninsured. 
State-Independent Variables
Two state-policy variables were investigated: (1) the Medicaid incomeeligibility standard for children aged 6 to 18 years; and (2) the SCHIP incomeeligibility standard for children aged 6 to 18 years. The income-eligibility standards were expressed in multiples of the FPL. The Medicaid income-eligibility standard ranged from 1 to 2.25 times the FPL. The SCHIP standard ranged from 1.4 to 3.5 times the FPL, excluding Tennessee, which did not have an SCHIP program.
Analytic Strategy: 2-Part Hierarchical Generalized Linear Models
A 2-part model distinguished families with no financial burden from those who reported a burden of more than $0. 19 In the first part, we used logistic regression to model the probability of having any out-of-pocket costs. In the second part, which excludes families with no out-of-pocket costs, we modeled the 3-category absolute financial-burden variable and then the 3-category relative-burden variable. These part-2 models used multinomial logistic regression to estimate the probability of 2 higher categories of burden relative to the lowest: $250 to $500 and $501 or more vs $1 to $249 for absolute financial burden, and 1% to 3% of income and more than 3% vs less than 1% of income for relative financial burden.
Multilevel regression models are appropriate for nested data. In this case, families are nested in states. Nested data can lead to inference problems if not analyzed by using appropriate methods that correctly adjust SEs for the correlation between families who lived in the same state. A multilevel model facilitates examination of the correlates of financial burden at both the family and state levels. A logistic regression modeled in a multilevel data environment is known as a hierarchical generalized linear model. 20 As in regular logistic regression, coefficients can be transformed into odds ratios that describe a family's odds of having the specified level of burden.
We used an informed model-fitting process in Mplus 3.1, entering individual correlates of burden first and then entering state median income and the policy variables. 21, 22 An approximate measure of the amount of state-level variance explained by the state covariate and independent variables, calculated as the percentage change between the "full" model (with all state-level covariates) and null model (having only individual-level covariates) is reported.
Missing Data
Because of missing data on several NS-CSHCN individual-level variables, our analyses were conducted on multiply imputed data we created by using SAS Proc MI. 23 A macro written in SAS combined estimates from Mplus. [24] [25] [26] [27] [28] Weighting and Variance Adjustment
We are unaware of statistical software that simultaneously accommodates multilevel data and the variance adjustment required for stratified random sampling. Simulations we conducted showed that both multilevel analysis and variance-adjusted analysis resulted in properly corrected and similar SEs for individual-level covariates but variance adjusted analyses produced insufficiently corrected SEs for state-level variables. Therefore, we used multilevel data analysis because of the nested nature of the data. All results were weighted to the US Cen-sus estimates for the age, gender, race, and ethnicity of the population. Table 1 summarizes the dependent measures of financial burden. Among lowincome families, 61% reported having some financial burden (out-of-pocket costs Ͼ $0). Of those reporting any burden, 30% reported absolute expenditures between $250 and $500, whereas 34% reported expenditures that exceeded $500 for the previous 12-month period. Twenty-seven percent of those who reported any out-of-pocket costs had relative burden that exceeded 3% of their total household income. Table 2 presents the percentage of low-income families within individual states who reported having any burden, absolute burden of more than $500, and high relative burden (expenditures of Ͼ3% of total income). As compared with families who reported out-of-pocket costs of less than $250, families who lived in states with higher Medicaid and SCHIP incomeeligibility guidelines had significantly lower odds of absolute burdens between $250 and $500, by 23% and 11%, respectively (column 3). In other words, the predicted odds of having an absolute burden between $250 and $500 for a family in a state with a Medicaid-eligibility threshold of 200% of the FPL was 77% of the corresponding predicted odds for a family who Finally, as compared with families with lower relative burden (Ͻ1% of total income), those who lived in states with higher Medicaid and SCHIP incomeeligibility standards had significantly lower odds of having high relative burden (Ͼ3% of total household income), by 23% and 32%, respectively. We infer from this finding that in a comparison between states in which eligibility differed by 1 multiple of the FPL, families in states with the higher Medicaideligibility threshold were 77% as likely, with respect to odds, to have a relative burden that exceeded 3% of income, and those who lived in states with the higher SCHIP-eligibility threshold were 68% as likely to have a relative burden of 3% or higher. This full model explained 30% of state-level variance (column 5).
RESULTS
DISCUSSION
After controlling for child-and familylevel characteristics and state median income for families with children, there was persistent and marked state-level variability in the magnitude of financial burden that low-income families faced in raising their CSHCN. These results support previous research that revealed significant statelevel variability in financial burden 3 and has indicated that a substantial amount of this variability is associated with states' Medicaid and SCHIP program characteristics.
The important contribution of this study is the finding that relative and absolute burden tend to be lower in states with more generous Medicaid and SCHIP income-eligibility standards. That is, low-income families who live in states with higher incomeeligibility guidelines for their Medicaid and SCHIP programs tend to have less burden, both in total terms and rela- 
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The percentage of families in this lowincome sample with any out-of-pocket costs (61%) was lower than that found in a general-population sample of CSHCN (82.5%). 3 We do not know the reasons for this finding. Previous research has found that CSHCN who live in poverty are at increased risk of unmet needs for both routine and specialty care. 29 It is possible that the lower proportion of poor families with any out-of-pocket costs is a result of delayed and foregone care rather than a lower prevalence of need for care, but additional research is required to fully understand this issue.
The elevated rates of high relative burden (out-of-pocket expenditures that exceeded 3% of family income) are particularly troubling given that our analyses were restricted to the population of families with household income at or below twice the FPL. This low-income population is specifically targeted for assistance by Medicaid and SCHIP. Yet, our findings indicate that despite their eligibility for benefits, these families reported significant levels of financial burden, burden that is associated with less generous state Medicaid and SCHIP programs. Given other evidence that families raising children with disabilities face exceptionally high rates of deprivation and material hardship, 30 which likely has a deleterious effect on the children's well-being, policy makers should consider ways to strengthen Medicaid and SCHIP to reduce the financial burdens that these families shoulder.
This study's limitations must be considered to fairly interpret the results. First, these analyses are correlational, and we cannot infer causality between state programs and family financial expenditures. Second, the ordinal measures of household income and families' expenditures may not fully capture a level of detail that would ideally inform policy debates. Third, we were unable to model parental employment, because it was not measured in the NS-CSHCN. However, parental employment is strongly associated with insurance status 31 and financial burden. 32 A number of important strengths offset the study's limitations. First, the sampling design of the NS-CSHCN resulted in a representative sample of CSHCN from each state. Second, the use of multilevel regression enabled us to examine both individual-and state-level public health program characteristics that are correlated with families' out-of-pocket spending for their CSHCN. To the best of our knowledge, this is the first such study of its kind.
CONCLUSIONS
This research used an innovative methodologic approach to examine the association between state-policy characteristics and the financial burdens that low-income families face in raising CSHCN. The inverse relationship found between the generosity of state health insurance eligibility criteria and families' financial burdens suggest that these programs buffer the effects of raising children whose health care needs can often be expensive.
As we write this, the state economies are in a recession that is projected to be deep and difficult. Most states are experiencing budget shortfalls and total state budget gaps for fiscal year 2009 -2010 are currently projected to exceed $230 billion. 33 To lessen these shortfalls, many state governments are looking to cut their Medicaid programs. Indeed, 25 states made cuts in their Medicaid programs after their 2009 state budgets had been passed, and 25 states have also proposed Medicaid cuts to their 2010 budgets. 33 Our results indicate that such cuts may have a particularly detrimental effect on the financial well-being of lowincome families raising CSHCN.
